The factors related to the occurrence of bacteraemia following urinary tract manipulation were studied in a large community hospital. During a 3-year period, forty-six of 326 episodes of hospital-acquired bacteraemia were associated with urinary tract manipulation. All thirty of forty-six cases felt to be definitely related to urinary tract manipulation (other obvious sources of bacteraemia being absent) had pre-existing urinary tract disease, especially of an obstructive type; only one in this group died from sepsis. The remaining sixteen patients had other possible sources of bacteraemia besides urinary tract manipulation and had disorders associated with defects in host defences; twelve (75%/) in this group died from overwhelming sepsis. Thus, if bacteraemia occurs in a patient having had urinary tract manipulation but without any underlying urinary tract abnormality or impairment in host defences, its source should be searched for in other areas of the body.
Introduction
Traditionally, most hospital epidemiology programmes have emphasized the distribution of infections but have paid considerably less attention to the determinants. It is becoming increasingly clear that the most important determinant in the acquisition of an infection in hospital is not the environment, but rather the adequacy of the host defence mechanisms of the patient.
This communication deals with the factors in patients in hospital that tend to make urinary tract instrumentation a potentially lethal procedure, as indicated by the development of bacteraemia.
Method
Since 1970 at Hartford (Connecticut) Hospital, an institution of about 950 beds, epidemiological data have been obtained on all patients who have developed a hospital-associated infection, through the availability of two full-time nurse epidemiologists and a computerized surveillance system. This surveillance system includes not only a tabulation of all patients who have acquired a bacteraemia, bacteriuria, wound infection or pulmonary infection, but also records the responsible pathogen and the type of medical or surgical service where the infection occurred. The criteria used for the determination of hospital-associated infections are those recommended by the Hospital Infections Section of the Center for Disease Control, Atlanta, Georgia (Bennett et al., 1971) .
The charts of all patients with hospital-acquired bacteraemias over a 3-year period (October 1970 -October 1973 
Results
The incidence of bacteriuria induced by urinary tract instrumentation and the number of cases of bacteraemia from all types of hospital-acquired infection are shown in Table 1 . Over the period reviewed, there was an average of 867 patients per year with hospital-acquired bacteriuria or an accumulative total of 2601 cases over the 3-year period; during the same time, there were 326 episodes of bacteraemia. However, in only thirty patients (8%y) was it felt to be definitely related to the urinary tract instrumentation. Table 2 records the associated conditions in the thirty patients in whom the bacteraemia was definitely related to urinary tract instrumentation. All these patients had pre-existing urinary tract disease. In seven patients with underlying urinary tract disease, there were additional associated illnesses that could further compromise host defences such as diabetes mellitus and Laennec's cirrhosis. Importantly, in no patient was the bacteraemia definitely associated with the instrumentation of the urinary tract unless there was some type of underlying urinary tract disease. In the other study (Martin and Bookrajian, 1962) , eighty-one cases of bacteraemia were evaluated in patients with pyelonephritis; the findings show that forty-four of these patients developed bacteraemia within 10 days after the insertion of an indwelling bladder catheter. It is difficult to appraise the results since the definition of pyelonephritis is not provided. Nevertheless, assuming the group of patients had underlying urinary tract disease, the high incidence of bacteraemia following urinary tract manipulation is still consistent with the present observations.
Although additional problems such as diabetes mellitus and Laennec's cirrhosis were found in seven of the patients with pre-existing renal disease group.bmj.com on June 20, 2017 -Published by http://pmj.bmj.com/ Downloaded from who developed bacteraemia, their causal relationship, if any, to the bacteraemia is uncertain. Bladder catheterization was performed frequently in elderly individuals, patients with cerebral vascular disease, pregnant women at the time of parturition, postoperative surgical cases, patients with cardiogenic or haemorrhagic shock, but there was not a single case of a definite association between the development of bacteraemia and bacteriuria, unless the patient had pre-existing urinary tract disease.
This observation has important clinical implications since bacteraemia in a patient without obvious urinary tract disease should be considered as having a source from another part of the body. A similar organism may even be isolated both in the blood and urine and still not indicate that the urinary tract is the source for the bacteraemia. Since E. coli is the most common pathogen isolated in bacteraemia emanating from biliary or intestinal tract, and since this organism is the most common cause of bacteriuria induced by bladder catheterization, it would be predicted that, following difficult intra-abdominal surgery, E. coli could be entirely unrelated to a common source. In such a patient, a normal intravenous pyelogram and serum creatinine should alert the physician to a source other than the urinary tract. Serotyping of the organism would also provide important information on the origin of the bacteraemia; unfortunately, in the present study serotyping was not performed.
Of additional interest was the detection of other organisms in the urine as a frequent cause of bacteriuria but as a rare cause of bacteraemia from a source in the urinary tract. For instance, despite the frequency of bacteriuria from Ps. aeruginosa (296), on only one occasion did this organism produce bacteraemia definitely associated with urinary tract instrumentation.
Although patients with obstructive uropathy appear to be at greatest risk of a bacteraemia from urinary tract instrumentation, most of these individuals survived this complication. Only one patient (4°/) in this group of cases died from septic shock, and this was a patient with invasive bladder carcinoma and urinary tract obstruction. It It can also be speculated that undetected transient bacteraemias may have clinical relevance in patients with foreign bodies, as artificial cardiac valves or arterial grafts in contact with the circulatory system, with underlying valvular or congenital heart disease, or with severely compromised host defences, since in these settings even brief exposure to an organism may result in the establishment of an infectious disease process. Thus, it must be emphasized that in these types of patient, even without intrinsic or obstructive urinary tract disease, urinary tract manipulation may still be a hazardous procedure.
From this epidemiological survey, sustained bacteraemia was found to be definitely related to urinary tract instrumentation only in patients with underlying urinary tract disease, usually of an obstructive nature, and was greatest in those who underwent multiple urinary tract manipulation. In bacteraemia patients with indwelling bladder catheters but without concomitant urinary tract disease, a careful search should be made for another source of the bacteraemia. 
